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In Server and Agent Based Active Network Management (SAAM) architecture, a server will make routing
and other important decisions on behalf of the routers in its region.  In order to make the right decisions and
to support QoS (e.g., IntServ and DiffServ), the SAAM server needs to maintain an accurate region-wide
view of network performance.  This will be achieved as routers periodically send Link State Advertisement
(LSA) messages to the SAAM server.  Currently, the LSA messages report two key Link Performance
Statistics, the average delay and the loss rate experienced by packets.  Moreover, the server needs to
perform sanity checks of these statistics by probing specific links.  This thesis describes a server probing
solution in which the SAAM server probes a router by dynamically injecting customized probing programs
into the adjacent routers.  In other words, the probing will be done with the active networking approach.
An important feature of the server probing solution is that the probing activities cannot be detected by the
router being probed.
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The Troop Command at the Presidio of Monterey requires an information system that will provide timely
and accurate data about all serviced troop activities with students and permanent party stationed at the
Defense Language Institute Foreign Language Center. Data sources that could provide required information
already exist, but are physically spread over the Presidio, are maintained in diverse formats, and are not
interconnected. Some data sources, maintained by other activities located at the Presidio, are available on
the Campus Area Network. As new technologies emerged, it became possible to integrate all available data
sources into a heterogeneous distributed information system, in which some information will be shared,
while other information will be under some degree of local control. This thesis studies the feasibility of
such an information system, and proposes one possible implementation.
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DESIGN, IMPLEMENTATION, AND ANALYSIS OF THE PERSONNEL, OPERATIONS,
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The Turkish Na vy friga te s have a  c halle nging miss ion, which encompa ss es ta ctica l, opera tiona l and
adminis trative  ta sks. La cking an a utoma ted information infrastructure  hinders  the ships ’ ability to efficie ntly
pe rform the adminis tra tive ac tivities , to ge nerate the  re quire d reports quickly and to ma ke effec tive de cis ions
ba se d on this information.

The objec tive of this thesis is to de sign and implement the  Pe rs onnel, O pe rations, Equipment, and
Training (PO ET) D ataba se  and Application Progra m for the Turkish Na vy frigate s and to a na lyz e the  pote ntial
be ne fits tha t will be obtaine d by using this  system. The PO ET da tabas e s ys tem w ill provide the  Turkish N avy
frigate s with an automated informa tion sys te m tha t w ill s upport the  a dministrative  a ctivitie s, re le ase  manpow er
to perform other dutie s and reduce  the productive  powe r los s by inc re asing the ava ilability, a ccura cy, a nd
cons istency of the data.
 The the sis c overs  the analysis of requirements, c onc eptua l database  design us ing Semantic  Da ta  Mode l,
logical data ba se de sign on Microsoft Ac ces s DBM S, and imple menta tion of the a pplic ation progra m using Ja va
and JDB C API. The  result of this  s tudy is a functional applica tion that will elimina te most of the curre nt
problems onboa rd the frigates  and res ult in considerable sa vings  of pers onnel powe r and time  w hile providing
the required information to the comma nd quic kly.
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Bamboo is a systems toolkit that is primarily concerned with supporting performance-critical applications
that must run continuously for extremely long periods of time.  Bamboo supports this by managing the
loading and unloading of executable code into and out of process memory at runtime. Thus, as application
requirements change over time, obsolete code can be replaced without having to restart the application.
This technique's flexibility has already been demonstrated, but fails in one critical way.  Although the C++
programming language standard defines a consistent syntax, it fails to specify a consistent binary
encapsulation. Thus, if the executable code for a C++ base class is dynamically replaced, it is very likely
that its in memory layout differs from before and therefore incompatible with whatever derived classes may
exist.  The only recourse is to recompile and reload the derived classes as well.

Component Object Model (COM) and Cross Platform Object Model (XPCOM) solve C++ weakness
by enforcing a complete separation of a class's interface from its implementation.  This thesis demonstrates
support for dynamic versioning of Bamboo C++ modules using COM and XPCOM.

.
DoD KEY TECHNOLOGY AREAS:   Computing and Software, Modeling and Simulation
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The primary goal of this thesis is to design, develop and test an internet based prototype model for using
expert system and software agent technologies to automate some of the analytical tasks in conducting
aviation safety assessments using the data collected by the automated Aviation Command Safety
Assessment (ACSA) system.

The Aviation Command Safety Assessment is a questionnaire survey methodology developed to
evaluate a Naval Aviation Command’s safety climate, culture, and safety program effectiveness. The
survey was a manual process first administered in the fall of 1996. The survey was then automated in 1999
and is administered over the World Wide Web.

The results of this thesis are a prototype model and a software agent application that evaluates data
contained in the ACSA database for organizational safety assessment and for database integrity.   All
source code is provided and discussed in detail.
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Since the early days of submarines, torpedoes have evolved from simple, straight running weapons into
advanced vehicles capable of finding and evaluating potential targets.  In contrast, torpedo countermeasures
have changed relatively little and do not take advantage of inexpensive signal processing technology
available today.

Digital Signal Processor (DSP) technology is used extensively in commercial applications making
high performance DSP hardware available at relatively low cost.  It is now possible to produce low-cost,
DSP-based torpedo countermeasures capable of providing better performance than current fleet
countermeasures at a fraction of current prices.  By analyzing and responding to a threat torpedo's sonar
signal only when the threat is actually present, DSP-based countermeasures provide customized decoy
signals without having to flood the water with continuous transmissions.

Work on designing, building and testing such a device began at the Naval Postgraduate School (NPS)
in 1997.  This thesis describes the development, troubleshooting and testing of the NPS second-generation
torpedo countermeasure prototypes.  Methodologies are presented for hardware and software design efforts
and an OpenGL 3D graphics computer simulation is provided.  The hardware and software are described in
detail along with the testing results and suggestions for future work in this important area.

DoD KEY TECHNOLOGY AREAS:  Computing and Software, Conventional Weapons
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A shared information system is a series of computer systems interconnected by some kind of
communication network.  There are data repositories residing on each computer.  These data repositories
must somehow be integrated.  The purpose for using distributed and multi-database systems is to allow
users to view collections of data repositories as if they were a single entity. Multidatabase systems, better
known as heterogeneous multidatabase systems, are characterized by dissimilar data models, concurrency
and optimization strategies and access methods.  Unlike homogenous systems, the data models that
compose the global database can be based on different types of data models.  It is not necessary that all
participant databases use the same data model. Federated distributed database systems are a special case of
multidatabase systems.  They are completely autonomous and do not rely on the global data dictionary to
process distributed queries.  Processing distributed query requests in federated databases is very difficult
since there are multiple independent databases with their own rules for query optimization, deadlock
detection, and concurrency.  Expert systems can play a role in this type of environment by supplying a
knowledge base that contains rules for data object conversion, rules for resolving naming conflicts, and
rules for exchanging data.
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In e xamining the re cent tre nd of the Client / Server c omputing technology, it c an be  se en that distributed objec t
te chnology is rea dy to take  off. The CO RBA  (Common O bject R eques t B roker) arc hitec ture is  the mos t widely
know n  and rea dily ava ilable candidate for deve lopme nt.

The OMG  (Objec t M anage me nt Group), a consortium of object venders, de veloped the C OR BA standard
in the fa ll of 1990 as  a  common interconne ction bus for dis tributed obje cts.  Transa ction proc ess ing is use ful
not only in da tabas e a pplic ations but a lso in building robust mission-critica l applications. U tiliz ing C ORB A one 
ca n build re liable dis tribute d s oftwa re  systems  in a  much e asier wa y.  C OR BA is  the mos t widely a cc epted
standard in this field a nd there  a re ma ny CO RBA  implementations ava ilable now . Moreover, the  transa ction
conc ept is the  ke y to ensure the  reliability and ava ilability of Clie nt/ Server applica tions .

In this  thes is  transac tion prope rties  w ere  a pplie d to a databa se  applica tion program ba se d on Naval
Postgra duate  School’s Cours e Ite ra tion Sys te m. For this purpos e an Objec t Tra ns action Servic e was  provided
ba se d upon the  CO RB A a rc hitec ture. It take s advantage of objec t-oriented progra mming to help progra mme rs 
impleme nt transac tiona l applications in a much ea sie r way.

In late  1994, the  O MG also published the s pe cific ation for the  obje ct transac tion se rvice . This
spec ifica tion is  a dopte d a s the  blue  print for  this study. This the sis  pres ents the implementation a nd inte gra tion
of the objec t tra ns action s ervic e bas ed on C ORB A.
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JD BC  (J ava D ataba se  Connection) wa s not us ed for tra ns action property, bec aus e JDB C is curre ntly
limited in tha t it cannot manage  transa ctions a cross  multiple conne ctions. For tra ns action s upport acros s
da ta bas es  or obje ct se rvice s, CO RB A's  Transa ction Se rvice  provides the bes t level of abstrac tion.

DoD KEY TECHNOLOGY AREAS: Computing and Software, Other (Database, Distributed Object
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Department of Defense (DoD) acquisition policy requires that military system acquisitions incorporate
commercial-off-the-shelf (COTS) components into system architectures.  Traditional DoD source code
development and evolution methodologies do not effectively support COTS-intensive systems.  To fully
realize the benefits of COTS technologies and products, the DoD must adopt new ways to sustain system
evolution in the face of a dynamic market environment subject to constant change.

The thesis proposes a new software evolution methodology to effectively maintain COTS-intensive
military systems.  The integrated COTS component evolution (ICCE) model provides evolution processes
designed to support the maintainer as a consumer of software instead of a source-code developer.  The
ICCE model affords proactive risk awareness, market awareness, and user awareness activities.  The ICCE
model also supports a three-tier test and evaluation process.  A case study for the U.S. Navy/Marine Corps
Meteorological Mobile Facility Replacement (METMF (R)) program demonstrates the effectiveness of the
ICCE risk management process.

DoD KEY TECHNOLOGY AREAS:  Command, Control, and Communications, Computing and
Software
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FAULT TOLERANT APPROACH FOR DEPLOYMENT OF SERVER AGENT-BASED ACTIVE
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OF SERVER FAILURE (S)

Efraim Kati-First Lieutenant, Turkish Army
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The current data networks are mainly based on sophisticated stand-alone routers that provide best effort
service. However, with the explosive growth of the Internet and high demand on real-time network
applications, the need for integrated service networks has emerged. For this purpose the Next Generation
Internet (NGI) Project and as a part of this project the Server Agent based Active network Management
(SAAM) project was initiated. SAAM is a server based hierarchical routing architecture designed to
provide Quality of Service (QoS) routing services for network resource intensive applications. In the
SAAM architecture, a small number of dedicated SAAM servers perform most of the network management
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tasks on behalf of the routers. The SAAM server has a great responsibility in the SAAM architecture and
failure of the SAAM server can have a devastating effect on the performance of the entire network. In order
to tolerate the failure of the SAAM server and provide uninterrupted services to routers, this thesis
examines the fault tolerance for the SAAM server in two phases: local area fault tolerance, and remote area
(disaster recovery) fault tolerance. For the local area fault tolerance, after a survey of the literature and
commercial offerings, a recommended solution is proposed. For the remote area fault tolerance, a backup
server model is designed and prototyped. The prototyped model provides robust error detection and a fast
recovery from the failure of the primary SAAM server.

DoD KEY TECHNOLOGY AREAS:  Computing and Software, Command, Control, and
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Interoperability between software systems is the ability to exchange services from one system to another. In
order to exchange services, data and commands are relayed from the service providers to the requesters.
Presently, there are some interoperability techniques that aid the exchange of information, ranging from
low-level sockets and messaging techniques to more sophisticated middleware technology like object
resource brokers. Middleware technology uses higher abstraction than messaging, and can simplify the
construction of interoperable applications. It provides a bridge between the service provider and requester
by providing standardized mechanisms that handle communication, data exchange and type marshalling.
However, the current interoperability techniques, data and services are tightly coupled to a particular
server. Furthermore, most developers are trained in developing stand-alone applications rather than
distributed applications. This thesis aims at developing a generic interface wrapper that can be used to
separate the data and services from the server, and allows the developers to treat distributed data and
services as those they are local within an application process space. In addition, the research developed a
program to fully automate the process of generating the interface wrapper directly from a specification
language such as Prototype System Description Language (PSDL).
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Many enterprises are still running and maintaining several operating system and platform dependent legacy
applications. The variety of platforms and operating systems poses a challenge to system-wide
interoperability and performance, increases the cost of maintenance, locks enterprises into certain vendors,
and leads to a lack of an adequate information infrastructure which results in a waste of computer
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resources, manpower, and time. In this thesis, a component-based three-tiered Web-based Inventory
Ordering and Tracking System (IOTS) prototype has been designed and implemented that demonstrates the
technical feasibility of making an enterprise’s applications both interoperable and scalable on a system
composed of multiple platforms and different operating systems. The prototype uses CORBA, an industry-
backed, non-proprietary, standard-based distributed architecture and Java, a high-level object-oriented
language that enables enterprises to leverage the use of the Internet and benefit from the enhancements in
the client/server and the decrease in the prices of desktop computers. The prototype demonstrates how to
overcome the problem of the stateless nature of HTTP and build the Object Web where Java applets run on
the IIOP. The prototype’s source code can be tailored to some specific business requirements and
enterprises having problems similar to those addressed may benefit from this research and adopt its
development methodology.

DoD KEY TECHNOLOGY AREA: Other (Interoperability, Re-Engineering, Inventory Ordering and
Tracking)
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Up until today, the Internet only provides best-effort service, where traffic is processed as quickly as
possible, with no guarantee as to timeliness or actual delivery. As the Internet developed into a commercial
infrastructure, demands for quality of service (QoS) has become apparent. Several QoS service models
have been developed to provide and support QoS in the Internet, namely: Integrated Service (IntServ),
Differentiated Service (DiffServ) and MultiProtocol Label Switching (MPLS). QoS routing, such as
Widest-Shortest Path, Shortest-Widest Path and Shortest-Distance Path, is required in order to support QoS
and optimize the resource utilization.

The Server and Agent based Active network Management (SAAM) system is a network management
system designed for the next generation Internet. It is capable of supporting all types of service class. It will
be able to control and optimize the utilization of the network through resource allocation and adaptive QoS
routing.

This thesis describes a design and implementation of the QoS Management component of a SAAM
Server. This component optimizes the network resources and supports the various service classes in a
cohesive manner, utilizing adaptive routing to balance the network load.

DoD KEY TECHNOLOGY AREAS:   Computing and Software, Other (Command, Communications,
Control, Computers, and Intelligence)
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Nowadays, it is common to see the use of a network of machines to distribute the workload and to share
information between machines. In these distributed systems, the scheduling of resources to applications
may be accomplished by a Resource Management System (RMS).

In order to come up with a good schedule for a set of applications to be distributed among a set of
machines, the scheduler within an RMS uses a model to predict the execution time of the applications. A
model from a previous thesis was analyzed and refined to estimate the time that the last task will be
completed when scheduling several tasks among several machines.  The goal of this thesis was to refine the
model in such a way that it correctly predicted the execution times of the schedules while doing so in an
efficient manner.

The validation of the model demonstrated that it could accurately predict the relative execution time
of a communication-intensive, asynchronous application, and of certain compute-intensive, asynchronous
applications.  However, the level of detail required for this model to predict these execution times is too
high, and therefore, inefficient.
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This work is part of an ongoing effort to integrate the separate BEARTRAP post-mission analysis tools into
an application operating in a Microsoft Windows environment.  The new integrated system will replace the
array of diverse processing systems currently being used for BEARTRAP post mission analysis.  This
thesis is the initial effort toward reengineering the Enhanced Multi-Segment Tracker (EMST) module to
incorporate object-oriented capabilities and architecture.  The module is an algorithm implemented in the
C++ programming language for reconstructing a submarine’s track through the water based on analysis of
collected magnetic and acoustic data.

The first step requires reverse engineering the existing source code in order to understand the module.
The hypothesis is that by reverse engineering the EMST source code, the attributes, behaviors and
relationships that characterize the system can be identified, which will enable the future construction of
objects for reengineering the system into an object-oriented architecture.  The thesis describes the reverse
engineering tasks performed on the existing EMST source code and presents methods for determining the
attributes, behaviors and relationships that characterize the algorithm.

DoD KEY TECHNOLOGY AREA:  Computing and Software
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This research focuses on the design of a language-independent concept, Glimpse, for performance
debugging of multi-threaded programs.  This research extends previous work on Graze, a tool designed and
implemented for performance debugging of C++ programs.  Not only is Glimpse easily portable among
different programming languages, (i) it is useful in many different paradigms ranging from few long-lived
threads to many short-lived threads; and (ii) it generalizes the concept of intervals over Graze’s original
definition.  Glimpse’s portability has been validated by demonstrating its usefulness in performance
debugging of both Java programs as well as automatically parallelized FORTRAN programs.
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This thesis study covers wired and wireless mobile computing environments, introduces the components of
the mobile environment, discusses the constraints of mobility, and contains a taxonomy of the current
techniques/models that reduce the overheads associated with wireless mobile communication.  One of the
goals of this thesis study was to identify and define communication techniques and models that are used by
mobile computing systems to minimize wireless communication cost.  The following communication
techniques and models have been covered in this study: caching, screen caching, differencing, protocol
reduction, header reduction, data access profile, delayed writes, strict and loose reads, semantic callbacks
and validators, data allocation, data compression, data scheduling, proxy process, adaptation strategy,
resource revocation, auto connect/disconnect, and adaptive antennas.  The trade-offs between these
techniques/models have also been presented.  Other goals of this study were to introduce scripts and mobile
agents, and explore their security features in mobile computing environments.  The usage of mobile agents
in military applications has been investigated.  Finally, conclusions and recommendations have been
provided for wireless mobile computing and mobile agent technology.

DoD KEY TECHNOLOGY AREA: Computing and Software

KEYWORDS: Mobile Computing, Portable Computers, Mobile Environments, Mobile Agents, Intelligent
Agents, Wireless Networks, Caching, Proxy Process, Adaptation, Mobile Communication, Wireless
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Turkish Navy has made a strategic commitment to Oracle DBMS, by making an enterprise contract with
Oracle Corporation, which places Oracle DBMS at the heart of all information processing in Turkish Navy.
Ten years later currently established Oracle DBMS based information systems will be legacy systems and
Turkish Navy will be bound to under Oracle proprietary lock-in, unless careful approach in deploying these
new systems is not made.

Oracle 8i is the latest version of the Oracle Corporation’s DBMS can be solution to this problem.
With Oracle 8i’s Java-enabling components-Object Request Broker (ORB), Java Virtual Machine (JVM),
and embedded JDBC Driver- Turkish Navy have a wealth of technologies at its disposal. Turkish Navy has
a choice of several programming models - PL/SQL, JDBC, SQLJ, CORBA, and EJB; and a choice of
protocols - Net8 and CORBA-IIOP. Selecting model over another can be a daunting and very important
task. Each model has strengths and weaknesses for a particular task.

This research surveys Oracle Java Platform and researches different development architectures with
their pros and cons, and points out the direction that should be taken in order to ensure scalability,
maintainability, interoperability and extensibility of the future systems which will prevent the proprietary
lock-in of the certain vendors and their products.
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This thesis presents a model of link state advertisement generation for the SAAM (Server and Agent Based
Network Management) architecture.  The model includes generation and processing of link state data.  In a
SAAM network, a central server manages a region of 20-40 lightweight routers. The server learns the link
performance of the routers from processing Link State Advertisement messages that are periodically sent
by the routers.  The server uses the information to maintain a Path Information Base to manage routing
within the region.  A router also sends a triggered Link State Advertisement message when one of its
interfaces fails.
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